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A  field  study  conducted  vlth  12  oiountaln  beaver  trapfiera  to  cxaalne 
the  effects  of  two  (schedules  of  monetary  reinforcement  (continuous  <^nd  Vk-4) 

OD  job  perfoioflance,  and  ic  Identify  the  reinforcing  characteristics  of  these 
two  reinfcrccoicat  schedules.  Consistent  with  operant  theory,  performance  was 
higher  on  the  VR-4  schedule  than  on  the  continuous  schedule.  Of  msjor  interest 
was  the  finding  that  9  of  the  12  trappers  reported  setting  specific  goals  for 
themselves  aa  a  result  of  the  incentive  progrea.  Those  trappers  who  set  goals 
bad  higher  performance  than  thoae  wno  did  not  have  specific  goals.  Interviews 
and  queetionnairos  Inoicated  that  the  VR-4  achedule  may  have  been  effective 
because  it  was  perceived  by  the  workers  as  containing  many  Job  enrichment 
variables  such  as  bringing  about  feelings  of  scs ompliahment ,  recognition,  var¬ 
iety,  and  feedback- 
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While  «  behavloiistlc  *'pproach  allot^s  one  lo  detenoine  whether  different 
•chedules  of  rcinforfeaient.  affect  response  rates  in  different  ways,  it  docs 
not  provide  so  explanation  of  hw  or  why  response  rates  are  affected.  Unless 
one  knows  why  and/or  how  soinathlng  "works",  it  is  difficult,  if  net  Itsposslble, 
to  predict  accurately  when  It  will  work,  or  even  that  it  will  work  under  certain 
clrcvsQStances.  A  "trial  and  error"  approach,  that  Is,  presenting  or  removing 
*  relnforcer  following  a  specific  response,  is  not  «  cost  effective  policy  for 
most  organizations.  It  would  be  useful  for  managers,  if  not  scientists,  to  have 
sound  reasons  for  believing  on  an  a  priori  basis  that  chan-'ing  a  given  consc' 
quence  or  sfct  of  c. osequencsK  will  produce  a  desired  outcome.  Moreover,  an 
tsndcrstandlng  of  the  reinforcement  process  should  help  scientists  and  managers 
determine  vrhy  changing  epecii  ic  consequences  doer.  not.  change  behavior  in  some 
cases . 

Tlie  importance  of  investigating  the  process  of  reinforcement  in  organiza¬ 
tional  settings  has  been  sfesoafi  by  both  CampbeJl  (I'i77>  and  Locke  (1977)- 
With  regard  to  the  use  of  operant  techniques  In  the  study  of  leadership,  Campbell 
(1977)  abated: 

The  reward  value  of  a  atlmulus  (l.e,,  outcome)  can  only 
really  be  known  through  its  effects.  Thus,  we  need  more 
investigation  of  what  outcomes  actually  alter  behavior. 

Too  many  people  . . .  .nssume  they  already  know  the  reinforcing 
properties  of  paiticular  stlKuli.  (p.  228) 


t 


]ltn  «ddlClott,  Lccke  (1977)  noted  that: 

...  concepts  like  ‘teinfotceaient*  delttde  investigatore 
Into  thinking  they  understand  the  organism’s  behavior,  and 
thus  cut  off  the  search  for  the  real  causes,  i.e.,  those 
chaTscterlstics  of  the  organism,  including  its  mental  con-' 
tents  and  processes,  which  can  help  explain  why  it  reacted 
as  it  did  in  response  to,  or  in  the  absence  of,  so-called 
reinforcement,  (p.  550) 

For  example,  money  Is  a  reinforcer  fut  most  people  when  it  is  made  con¬ 
tingent  upon  demonstrating  a  specific  response  or  response  chsln  (Bijou  &  Baer, 
1966;  tatham  4  Dossett,  1978),  However,  it  is  not  always  clear  why  it  is  a 
ralnforcer.  In  doing  work  In  industry,  we  have  talked  to  employees  for  whom 
it  is  apparent  that  money  is  not  reinfcvclng.  Some  independently  employed 
loggers  who  are  paid  on  a  piece  rate  basis  frequently  do  not  work  on  Fridays. 
They  state  that  they  make  enough  money  by  Thursday  to  pay  for  such  things  as 
car  repairs  and  the  cost  of  going  out  on  the  weekend.  Why  is  it  that  they 
become  satiated  and  no  longer  engage  in  behavior  that  is  followed  by  a»ney, 
while  other  people  continue  to  repeat  behavior  for  which  money  is  an  Immediate 
consequence?  Blithely  explaining  that  the  answer  lies  somewhere  In  each  indi¬ 
vidual's  history  of  reinforcement  is  not  useful  Infojvation  for  manegerial 
daclsloo-making.  Furthetmorc,  if  an  lecentlve  program  is  to  be  discontinued 
for  some  reason,  it  would  be  useful  for  mansgers  to  know  what  stimulus  proper¬ 
ties  exist  in  an  organixstion  that  may  be  as  effective,  if  not  more  so,  chan 
mMirg  woncy  contingent  «jpon  an  employee's  performance. 
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One  purpoee  of  ths  presenc  study  wss  to  examine  the  effectj^vcness  of 
opcrsnt  techniques  1b  an  Industrial  setting.  In  this  way  It  was  essentially  a 
replication  of  Latheo  and  Dossett's  (,1978)  research  on  trappers  of  nountaln 
heaver  (a  large  nocturnal  rodent)  resembling  a  woodchuck^  that  eats  tree  seed- 
liags).  The  prlaery  purpose  of  this  study,  hot^ever,  was  to  develop  hypotheses 
concerning  the  reinforcing  properties  of  monetary  incentives  contingent  upon 
perf  omance . 


METHOD 


Subisrts 

IVelve  fflcur.taAo  Vcavet  trappcxc  parties  pared  in  the  study.  This  is  the 
total  numbsr  of  tTappj^rs  wh^>  vorkod  f  )r  a  forest  piorlycts  compauy  during  the 
trapping  season.  The  company  in  located  in  sc.<t>naptem  Washington.  All 
the  trappers  were  males  vit!i  »  high  school  ?ducetitn<  All  were  members  of  a 
strong  International  union.  Their  ages  ranged  fiom  2\  tot  tfeO. 

Procedure 

Prior  to  the  implementation  of  the  Incentive  program,  baseline  measures 
were  taken  for  foiu  coonecutlve  weeks.  Following  this,  the  trappers  were  ran- 
dourly  divided  into  two  groups.  These  two  groups  then  alternated,  on  a  weekly 
basle,  on  a  continuous  or  a  variable  ratio  four  (VR-4)  schedule  of  reinforcement. 
This  contiovusd  for  a  total  of  16  weeks,  which  is  the  entire  crapping  season. 

Ijben  a  trapper  was  on  the  continuous  schedule  of  reinforcement,  he  Immediately 
received  one  dollar  for  every  beaver  thee  he  presented  to  the  supervisor. 

Wkerean^  when  a  trapper  was  on  the  VP.-4  schedule,  he  lainedlately  received  four 
dollars  contingent  upon  the  response  chain  of  presmtlng  a  beaver  to  the 
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oupervisor  and  corttctiy  preJicting  tuic«  whether  the  roll  of  •  dice  would 
jleld  an  even  c\'  an  odd  auuber.. 

During  Che  trapping  aeasoa»  the  authors  observed  the  ea^loyecs  on  the  job, 
aafid  conducted  one-on-one  Inteivievr;.  Each  trapper  was  asked:  (a)  ««hat  ■  if 
anything,  about  the  Incentive  program  sotivated  him  to  trap  beaver,  (b)  if  he 
believed  either  echedule  of  reinforceawnt  was  effective,  and  (c)  why  a  schedule 
was  effective  or  ineffective.  On  the  basts  of  rttspoases  obtained  in  the  inter¬ 
views,  a  questionnaire  was  developed  and  administered  In  an  attempt  to  under¬ 
stand  the  differences,  if  any,  between  the  reinforcing  properties  of  the  two 
reinforcement  schedu'es. 


K£SITLTS  AND  DISCUSSION 

With  regard  to  performance,  it  was  found  that  the  number  of  animals  trapped 
per  hour  increased  significantly  (preracasures  X*  .52,  SD».08)  after  the  rein¬ 
forcement  program  had  been  iraplemetited  (X-.93,  SD^-IA;  t»12.2,  df»ll, 
p  <.05).  It  was  found  that  performance  on  the  continuous  schedule  (X*  .78, 

SD* .20)  was  501  greater  than  performance  during  the  premeasure,  while  the  VR-A 
schedule  (X*'1.C8,  SD  «  .23)  resulted  in  a  performance  increase  of  1081.  More¬ 
over,  similar  to  Latham  and  Dossett's  (1978)  findings,  performance  was  signifi¬ 
cantly  higher  on  the  VR-4  schedule  than  on  the  continuous  schedule  of  reinforce¬ 
ment  (t*-3.15,  df*il,  p<.05). 

8  major  hypothesis  that  my  be  warranted  from  the  responses  to  the  inter¬ 
views  and  questionnaires  Is  Chat  making  money  an  lesnediate  consequence  of  a 
desired  respon8<!i  or  response  chain  increases  performance  because  it  leads  to 
the  setting  of  eperific  goals.  Of  the  twelve  trappers,  nine  reported  that  they 
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hegan  vetting  specific  goals  for  thesisel»es  as  ts  ^OM  teany  beavers  (they 
w»ntc<5  to  catch  lor  the  week  as  ©  result  of  the  Incentive  progren.  Those 
she  set  goals  were  acre  productive  than  chose  who  did  not  (X« .95,  HD"  .16; 

S'-  ^87,  SD“.08,  respectively).  Although  this  difference  is  not  statisfcicelly 
significant  with  this  small  sample,  there  is  anpis  empirical  evidence  that 
setting  specific  goals  leads  to  cuhscantial  increares  in  peTforaance  (Lethain 
^  Yukl,  1975;  Latham  i  Locke,  1979;  Locke,  Shaw,  Saav'l  A  Latham,  in  press). 
Moreover,  all  the  e'splcyees  reportad  that  since  the  implementation  of  the 
J.nccntlvs  progtem,  they  had  begi.tn  to  record  the  aiimber  of  heaver  they  each 
caught,  th\»r  pcuvtfUng  theruselvefi  with  performance  taedbocK.  Feedback  In  con¬ 
junction  with  goal  setting  is  not  only  an  effective  iiiiotivat.ror.el  technique  in 
itself  {Kooafcj .  Waddell  &  Tcarcc,  197?)  but  together  they  fora  the  core  of 
most,  if  not  ail,  torrent  wotivatioual  theories  (Locke,  1978)- 

In  examining  rhe  pijocps^s  by  which  the  different  schcdulsn  of  reinforce- 
mant  affected  resj'onsc  rates,  the  responses  to  the  quEstloanaire  are  at  best 
descriptive.  Moreover,  they  should  be  considered  hypotheses  to  1>«  systemati¬ 
cally  tested  In  subsequent  studies  since  the  employment  situation  In  the  perseut 
Mtudy  was  very  specialised  and  the  aample  size  was  small. 

Xhe  questionnaires  completed  by  the  trappers  contained  33  items.  Each 
trapper  rated  each  item  or.  the  degree  (1-5)  to  which  hr  felt  it  described  the 
continuous  schedule  and  the  VR~4  schedule.  As  previously  stated,  these 
items  were  obtained  from  interviews  with  each  trapper  and  included  such  things 
as: 


takes  the  dullness  out  of  ny  ifork;  generates  a  lot  of 
excitement;  gives  me  something  to  talk  about  at  the  tavern; 
makes  my  job  oeanlngfuJ;  leads  to  getting  attention  frc«9 
others  vhen  T  do  well;  gives  me  a  feeling  of  accomplishment' 

It  was  found  that  the  sum  of  the  33  item  ratings  for  the  VR>4  schedule 
(X“130,  SD*«32)  was  significantly  higher  than  the  siimmod  ratings  for  the  con¬ 
tinuous  schedule  of  reinforcement  (X»1I0,  SD«41;  sign  test,  p<.001). 

The  luternal  consistencies  (Cronbach's  alpha)  for  the  VR-4  items  and  continuous 
items  were  .?8  and  .99,  respectively. 

ITje  items  that  differentiated  between  the  VR-A  and  continuous  schedules  of 
r«loforcs>'jent  did  not  appear  to  be  money  per  ee,  but  rather  included  such  things 
accomplishment,  recognition,  significance,  feedback,  variety,  and  meaningful- 
ness  —  vai lables  otieased  by  job  enrichment  fbeorists  (e.g.,  Hereberg,  .1968; 
Hackman  A  Lawler,  1971).  In  fact,  when  the  trappers  rated  the  importance 
of  the  items  on  the  questionnaire,  all  were  rated  as  important.  If  not  wore 
important,  than  the  mcnsy  itself. 

I«  order  to  det-temine  whether  the  itetw  describing  the  VR'A  schedule  of 
reinforcement  were  la  fact  job  enrichment  variables,  the  questionnaire  was 
expanded  to  include  47  additional  randomly  placed  items  which  were  hypothesleed 
as  not  describing  Intrinsic,  job  enrichment  varlebles  These  Items  described 
•uch  things  as  working  conditions,  pay,  company  policy,  and  job  security  •— 
variables  described  by  Hetzberg  (1968)  as  not  contributing  to  Job  enrichment. 
Each  of  the  80  items  wsR  then  rated  by  2  personnel  representatives  for  the  com¬ 
pany  vbrro  this  study  was  conducted.  Each  item  was  rated  as  either  a  hygiene 
or  a  motivator  variable.  Both  personnel  representatives  were  familiar  with  job 


snrichnent  theory  but  were  unaware  whlcl?  ztems  had  bees  Included  on  the  trapper 
questionnaire. 

There  was  significant  egreeaert  <r».64,  p<.001)  between  the  tw’o  personnel 
representstives  in  their  ratings.  If  was  alao  found  that  the  33  Iteius  frfsm  the 
trapper  questionnaire  ware  In  fact  rated  as  mote  likely  to  be  job  enrichment 
v*rlablec  than  the  items  hypothesized  as  not  being  Job  enrichment  variables 
(X'*.89f  X»,J.3,  Sn«.27s,  resp'^ctively;  e-»14.5j  df"?8,  p<.0Cl). 

Tlius,  it  would  appear  that  chase  types  of  variabioa  may  hftva  contributed  to 
the  higher  ■perforiEanc.f.  of  viappers  on  the  VR-4  schedule,  information  such 
as  this  may  help  provide  managers  and  scientists  with  hypotheses  to  work  with 
when  searching  tor  affac-'lvs  relnfcrcfc;»s- 

Job  eznld'Of^nt  theoilscs  would  avgue  that  ouch  variables  as  variety, 
recognition,  i.neanlngfu!.ne6‘%  and  acccwplieiiEenr  should  bs  Incorpor- 

ae.ed  into  jobs  ps  gicens  K<vwsvti .  va  would  argue  that  If  these  things  ere 
reinforclug  for  individuaia,  they  should  be  made  contingent  upon  a  person  engag¬ 
ing  in  sperlflc  belaviors  so  that  specific  goals  sre  set  and  managers  can  be 
relatively  certain  that  the  d-aolred  behaviors  wlli  In  fact  occur  oa  a  regular 
basis.  S/here  Job  earlchmeat  variables  have  been  provided  regardless  of  employee 
performance,  and  goals  have  not  been  set,  the  effects  on  performance  have  been 
adnimai  (Umstet,  Sell  b  Mitcheii,  1976).  This  suggests  that  research  needs  to 
be  conducted  on  ways  that  Job  enrichment  variables  can  be  made  immediately  con¬ 
tingent  upon  the  performance  of  employees  (eg..  Blood,  1978). 

The  question  of  f/hy  soiaething  is  reinforcing  is  In  some  ways  infinitely 
sregressiv®.  But  tha  answers  are  necessary  if  we  are  to  Taove  beyond  trial  and 
-atror  declsiun  makiug  vdth  regard  to  inplaroenting  xslniorcement  programs.  W>y 


it  that  accomplishnect (  teciig^.iltioRc  £nd  dieanlngifulnesa  increaaad  product'^ 
ivit;??  On  the  haeis  of  ebservatioaa ,  intesnrltws,  &»d  que^tioacairee  it  vuuld 
Sjspeax  that  the  present  program  encouraged  th?  trappers  to  develop  eeu  skills 
for  setting  traps*  whereas  before  they  viewed  catchlr-g  6«  anioal  as  largely  a 
result  of  luck.  The  program  Instilled  interest  and  challenge  into  their  Job; 

It  suddenly  made  their  accomplishments  salient  to  their  peers,  to  their  super¬ 
visor,  and  to  cheuiseive.s.  The  feedback  and  teccgsiition  they  receivet'  may  have 
been  whac  b^d  to  the  aettio^,  of  specific  goals.  In  short,  as  a  result  of  the 
program  the  employees  belic''e4  they  had  "resaoas*'  for  trapping  the  animals,  and 
tJsJiing  pride  in  being  trappets. 

Further  vcsfcar-'.h  ts  c,eou'id  ox-  integrating  cognitive  at'd  operant  approaches 
for  pradlcclag  vavJerstsrdixiig,  and  •..(S'ltroiling  bahavior  As  Bandura  {1977)  and 
we  (Latham  S  Saart,  1979)  hove  said  in  the  past.  It  is  time  so  move  beyond 
truncated  cheoiy  building  where  *#e  look  only  ot  «^(ivii'r>ntp^nt al  or  only  at  cogni¬ 
tive  variables.  luvestigaticns  are  needed  cn  reciprocal  interactions  among 
tognitive,  behavioral,  and  envlronraentel  influonciia.  J^anagers  need  thle  l^fcr- 
'iMtion  end  ao  du  behavioral  acieatists. 
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